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the ink in the porous material and of the filling quantity of the ink, may result, in some cases. 

Particularly, in such a case that the extraction operation for the free ink is carried out at the connection 
with the head portion of the ink container, the ink having been filled in the porous material adjacent the 
connection portion with the head portion, may be extracted together with the extraction of the free ink. 
5 When the state in which there is not the ink in the porous material adjacent the connection portion results in 
this situation, even if an attempt is made to execute the recording after connecting the head portion with the 
ink container portion, the flow of the ink toward the head from the ink container is stopped so that the 
supply of the ink is not carry out despite the ink full state. 

10 SUMMARY OF THE INVENTION 

It is a principal object of the present invention to provide a preferable ink filling method not requiring the 
extraction process for the free ink, that is, without the free ink and the apparatus usable therefor. 

It is another object of the present invention to provide an ink filling method wherein the ink properly 
75 exists at the connection portion between the ink container and the head, and a device usable therefor. 

It is a further object of the present invention to provide a filling method with which the variation of the 
distribution and/or the filling quantity of the ink does not easily occur and an apparatus usable for it. 

It is a further object of the present invention to provide an ink container accomplishing the proper ink 
filling state. 

20 As a result of considerable investigations to accomplish the above-described-object, the inventors of 
this application have found that without reducing the ink container pressure, the ink can be filled properly 
only to the porous material in the ink container by use of the deformation and the restoring force of the 
porous material. 

The present invention is based on the above-described finding, and in an aspect thereof, in the ink 
25 filling method for filling the ink into the ink container provided with the porous material for retaining the ink 
to be supplied into the head portion for ejecting the ink to execute the recording, the porous material in the 
container is compressed, and the ink is then filled using the restoring force of porous material when is 
released the compression state. ^ 

In another aspect thereof, there is^provided a device usable for the ink filling, comprising' the member 
30 capable of executing the operation of compressing the porous material in the ink container and the 
operation of releasing the compressed state to remove the compression state, and the member supplying 
the ink in the ink container. 

In an additional aspect, the ink filling is executed under the ambient pressure. 

After the compression displacement of the porous material per se, the use is made to the negative 
35 pressure generated when the porous material is going to restore to the original configuration at the time of 
releasing the compression state, and the air in the bubbles in the porous material and the ink can be 
replaced with each other properly. 

The replacement thereof can be executed uniformly in the entirety of porous material, and therefore, the 
distribution property of the ink and/or the injection accuracy is proper, and accumulation efficiency is proper 
40 in the ink filling method. 

Therefore, the free ink is not produced, and the extraction process for the free ink becomes 
unnecessary. 

These and other objects, features and advantages of the present invention will become more apparent 
upon a consideration of the following description of the preferred embodiments of the present invention 
45 taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a flow chart showing a conventional ink filling process, 
so The Figure 2 is a partly broken sectional view showing a part of structure of a portion between a head 
portion and an ink container according to the present invention. 

The Figures 3A - 3F show a process showing an example of the ink filling structure according to the 
present invention. 

The Figure 4 schematically shows an example of an apparatus for measuring a filling ink quantity in the 
55 porous material. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

! Referring to the accompanying drawings, the present invention will be described. 

; The Figure 2 is a partly broken sectional view schematically showing an example of an ink container 

5 and the head portion to which the ink container is mounted, according to the present invention. 

In this example, reference numeral 1 designates an ink container, and 21 designates a head portion. 
The ink container 1, comprises a casing 2 for the ink accommodation, a cover member 3 provided with 
the air vent 5 and covering the casing 2, and the upper member 4 having the handle portion 4a to be used 
at the time of effecting the mounting-and-demounting relative to the recording head cartridge 101 

w constituted by an ink container accommodation casing 102 and 103 and a head portion 21 and the air 
releasing opening 16 mounted to the top portion of the cover member 3 and having the space which 
becomes buffer chambers so that the ink leakage from an air vent 5 does not extend to the outside and 
provided at the position different from the position of the air vent 5. 

The bottom portion of the ink container, is provided with an ink supply opening member 8 to which the 

75 discharge tube 106 of the recording head cartridge 101 is inserted and the rib 15 projecting around the 
circumference thereof, and inclination portions 14a and 14b for connecting the rib 15 with the ink supply 
opening 8. In addition, the surface of the side having the handle portion 4a of the ink container 1 is provided 
with the rib 12, and it is used as a guide for the mounting of the ink container 1, corresponding to a cut 
away portion formed in the recording head cartridge 101, so that the reliability of the mounting of the ink 

20 container 1 is assured. 

In the ink container 1 is accommodated the ink absorbing material 6, and between the opening 8 for the 
ink supply and the ink absorbing material 6, the ink discharge member 7 is provided. A support 9 for 
supporting the member 7 in the container is erected corresponding to the opening 8. A part in the inside 
surface of the supporting portion 9 is provided with a slit 16 for communicating the outside with the inside 

25 of the ink container. 

The cover member 3 is provided with a rib 13 and a stripe projection portion 3a in the front side of the 
1 cover member 3 so that the predetermined space is formed between the ink absorbing material 6 and the 
cover member 3. The stripe projection portion 3a is engaged with a cover portion 108 provided in the 
recording head cartridge 101 to apply force to the ink container^ in the direction toward the lower portion 
30 of fronVthe container. 

The inner surface of the ink container is provided with a plurality of the ribs 1 continuing vertically so 
that a predetermined spaced portion is formed between the ink absorbing material and the side surface of 
the ink container. 

In the ink container 1 thereof, the opening 8 for the ink supply is formed with eccentricity toward one 
35 side of the bottom surface of the ink container. Therefore, the ink absorbing material is easily deposited 
onto the bottom surface of the other one side of the ink container without the gap therebetween. If the ink 
absorbing material is contacted without the gap to the bottom surface of the ink container, the ink tends to 
stagnate at this portion, and in the case of occurrence of the stagnation of the ink , there is a liability that 
the ink leaks through the air vent and/or the opening for the ink supply, depending upon the pose of the ink 
40 container. In order to avoid such an inconvenience and to avoid that the ink absorbing material is contacted 
without the gap to the bottom portion of the ink container, the rib 10 is provided on the bottom surface of 
the ink container 1. 

By the provision of the rib 10 and/or the rib 1 at the ink container inside in this manner, (additionally by 
the provision of the slit at the supporting portion 9), the opening 8 for the ink supply and the air vent 5 

45 results in communicating with each other through the air layer. 

By communicating the ink container inside with the outside by the air layer in this manner, firstly, 
although the inside pressure of the container changes during the transportation of the ink container, the 
pressure can be released by the ambience opening 16, and therefore, when the seal material sealing the 
ink supply opening is peeled, the discharge of the ink from the ink supply opening and/or the leakage can 

so be prevented. Secondly, even in the case that the temperature of the ink container circumference rises 
during the printing execution, the ink is not pushed out to the outside because the container inside pressure 
change is eased by the ambienc op ning 16. Thirdly, by providing th rib 10, the ink absorbing material 
and the container inside wall, are out of contact with each other, and therefore, the ink tending to stagnate 
at the close contact portion does not easily stagnate so that the use efficiency of the ink is improved. These 

55 advantageous effects are provided. 

For the purpose of decreasing the projection area relative to the recording head and increasing the ink 
capacity, the area of the bottom portion of the ink container 1 is reduced, and the height of the ink 
container, that is, the aspect ratio is increased. Additionally, the ink container 1 is provided with a step at 
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substantially the middle portion of the ink container 1 so as to increase the accommodation volume for the 
ink. 

The dimensions of the outside shape of the ink container 1 are the height of approx. 51.4mm, the upper 
portion depth of approx. 38.4mm the bottom portion depth of approx. 34.9mm, the rib depth of approx. 
5 2.7mm, the upper portion width of approx. 16.9mm, and the bottom portion width of approx. 11.1mm, the 
height of approx. 24.4mm from the bottom portion up to step portion of the ink container. Namely, the 
configuration of the ink container is such that it is widened slightly toward the upper portion from the bottom 
portion. 

Opening for the ink supply of the ink container and the ink discharge portion of the recording head 
io cartridge, will be described. 

The ink discharge tube 106 of the recording head cartridge 101 is inserted into the inside through the 
ink supply opening 8 of the ink container 1, and is brought into contact with the ink discharge member 7 
with pressure. The ink discharge member 7 is constituted by a bundle of fibers extending in one way for 
properly discharging the ink in the absorbing material 6 of the ink container to the outside, and the flow of 
75 the ink toward the ink discharge tube from the absorbing material is made further proper by producing 
difference of the density in the ink discharge member 7 in contact with the ink discharge portion 106 in this 
manner, so that the improvement of the ink supply performance can be expected. 

In addition, the rib 15 provided in the circumference of the ink supply opening 8 of the ink container, is 
subjected to the urging force by the cover portion 108 and is press-contacted to the elastic member 104 
20 provided on the bottom surface of the recording head cartridge, and enters it to be bitten thereby. By this, 
the leakage of the ink therefrom to the outside can be suppressed. 

As described in the foregoing, the ink container and the recording head cartridge is connected, and 
therefore easy and assured mounting can be accomplished. In addition, the mounting space is minimized 
using the rotation, and the projection area of the ink container per se can be reduced so that the downsizing 
25 of the device can be accomplished without decreasing the ink capacity. 

Into the ink container constructed as described in the foregoing, the ink is filled by the process as 
shown in Figure 3A - Figure 3F. 

First, as shown in Figure 3A, the casing 2 constituting the ink container 1 closing at one side and ■ 
opening at the other side is provided. In the side of the casing 2 which is closed the ink supply opening 8 
30 which becomes the connection portion with the head portion is provided, and the ink discharge member 7 is 
connected thereto. The outside surface of the ink supply opening 8 is sealed by the seal means 
beforehand, and during the ink filling process to be executed thereafter the ink leakage from the ink supply 
opening 8 is also prevented. 

Into the casing 2 in this state, the porous absorbing material 6 is inserted through the opening side, as 
35 indicated in Figure 3B. The porous absorbing material 6 to be inserted is cut into the shape substantially 
corresponding to the inner shape of the casing 2 (or the inside volume), beforehand. In the present 
invention, as will be described hereinafter, the porous absorbing material 6 is compressed, and the ink is 
filled using restoration of the material from the compression state. Therefore, the relation in the configura- 
tion or the size between the inner shape of the casing 2 and the porous absorbing material 6 are important 
40 factors. Namely, if the configuration of the porous absorbing material 6 is too large relative to the inner 
shape of the casing 2, the friction between the outside surface of the porous absorbing material 6 and the 
inside surface of the casing 2 is too large, and therefore, the desired restoration of the porous absorbing 
material 6 is not accomplished with the result that the ink filling as expected is not accomplished. 

If the configuration of the porous absorbing material 6 is small relative to the inner shape of the casing 
45 2, the contact between the ink discharge member 7 provided in the ink supply opening 8 and the porous 
absorbing material 6 is not properly maintained, and therefore, the ink supply performance is adversely 
influenced. Therefore, as the relationship for satisfying both of the requirements, it is also preferable that the 
volume of the porous absorbing material 6 having a substantially similar configuration, relative to (the inside 
volume) the inner shape of the casing 2, is about 1.0-1.2 times. In addition, the restoring force of the porous 
so absorbing material 6 is different also depending on the property of the porous absorbing and on the degree 
of the compression in the molding or the like,, but the proper restoring force is provided using the above 
described value range. 

The porous absorbing material 6 accommodated in the casing 2, as shown in Figure 3C, is compress d 
by urging it using urging member 21. As to the degree of the compression by the urging member 21, if the 
55 degree of the compression is too small, the quantity of the ink filled in the porous absorbing material 6 is 
too small, and if it is pressed too much, the sufficient restoration is not expected (with the result of the 
plastic deformation), and the ink filling quantity is also reduced. In addition, it is different also depending on 
the property of the used porous absorbing material 6, and, for example, in the case that the porous 
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7. an ink filling method according to Claim 1 or 2, wherein the ink is supplied to the container casing, and 
thereafter the porous material is compressed and accommodated in the container, and then the 
compression state is released, to fill the absorbing material with the ink. 

8. an ink filling method according to Claim 1, wherein the compression of the porous material is executed 
with an addicted jig, and the supply of the ink is executed with an ink supply tube. 

9. an ink filling method according to Claim 1, wherein the ink supply tube is used both for the 
compression of the porous material and the supply of the ink. 

10. an ink filling method according to Claim 1, wherein the porous material has been heat-compressed 2 
times - 4 times beforehand, and the compression of porous material in the container casing is 1/2 - 1/5. 

11. an apparatus for filling ink to an ink container, comprising: 

75 a member for compressing an ink absorbing material accommodated in the ink container and for 

releasing a compression state to restore a compression state; and 
a member for supplying the ink in the ink container. 

12. an apparatus according to Claim 11, wherein said supplying member, said compressing and restoring 
20 member are separate members. 

\ 13. an apparatus according to Claim 1, wherein said compressing and restoring member and supplying 
member are a common member. 

25 14. an apparatus according to Claim 1, wherein the restoring operation is effected continuously. 

» 15. An apparatus according to Claim 1, wherein the restoring operation is effected intermittently. 

16. an apparatus according to Claim 1, wherein the ink is supplied in the absorbing material/By restoration 
30 of the ink absorbing material, 

17. an apparatus according to Claim 1, wherein the ink is supplied in the ink container, and thereafter the 
ink absorbing material is filled by releasing the compression. 
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